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Dutch Children's Comprehension of Bound Variable Constructions
Kenneth F. Drozd
Max-Planck-Institute for Psycholinguistics
Charlotte Koster
University of Groningen

1.

The Problem of Pronominal Binding in First Language Acquisition Research

Whether children know and obey the binding principles which regulate the
interpretation of pronouns and anaphors has been a central and well-studied topic in first
language acquisition research. One widely-held assumption which has guided much
fruitful research in this area is that children indeed know and obey the binding principles.
The problem facing researchers who maintain this assumption has been to account for
why children make systematic errors on some tasks designed to tap their knowledge of
the binding principles but make almost no errors on other similar tasks.
One well-known systematic error is the failure of children (5-6 years of age) to
reject coreference between a definite NP antecedent like Mama Bear and a pronoun like
her in a test question like Is Mama Bear washing her?, as in the Definite NP (DefNP)Pronoun Condition described in (1). We call this the coreference error.
(1)

DEFNP-PRONOUN CONDITION:

Visual Context:
Discourse Context:
Test Question:
Expected Response:
5-6-year-old children:

Mama Bear is washing Mama Bear.
This is Mama Bear. This is Goldilocks.
IsMama Bear washing her?
No.

App. 50% expected response

What is puzzling about children's performance on such conditions is that it often
does not pattern with their performance on other similar experimental conditions.
Children's performance approaches adult norms when they are asked to reject similar
ungrammatical sentences with reflexive pronouns or when they are asked to correctly
accept grammatical sentences with either pronouns and reflexives.
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One view currently held by many researchers is that children make the
co reference error not because they do not know the binding principles, but because they
either do not know or do not successfully compute the pragmatic principle(s) regulating
coreference (e.g., Chien & Wexler 1990; Sigur6nsd6ttir & Hyams 1992; Grodzinsky &
Reinhart 1993). One binding theory which makes the distinction between binding and
coreference clear is Reinhart & Reuland's (R&R's) (1993) Reflexivity Theory.
Conditions A and B of this theory are given in (2) with appropriate definitions.

(2)

Reflexivity Theol)'
Definitions:
a. A predicate is reflexive iff two of its arguments are coindexed.
b. A predicate P is reflexive-marked iff either P is lexically reflexive or one of
P's arguments is a SELF anaphor.
c. A SELF anaphor is a complex anaphor consisting of a pronoun and a self
morpheme.
Condition A: A reflexive-marked predicate is reflexive.
Condition B: A reflexive predicate is reflexive-marked.

In

(3)
a.
b.

To see how Reflexivity Theory applies, consider the two indexing patterns for (3)
(3 a) and (3bl
Mama Bear is washing her
*Mama Bear Axl [tl is washing herd
Mama Bearl is washing herz

In (3a), the pronoun her is coindexed with the trace of the subject NP Mama Bear
and the lambda operator created by QR. The coindexation of the two NPs reflexivizes the
predicate (the verb and its arguments), which therefore comes under the scope of
Condition B. Condition B rules out (3 a), since the predicate is not reflexive marked either
by a SELF-anaphor like himself or by an inherently reflexive verbal head, e.g., behave. In
Reflexivity Theory, the only interpretation available for coindexed items in such a
configuration is variable binding (R&R 1993:674). Thus, the pronoun in this example is
considered to be a bound variable pronoun (Reinhart 1986).
The NPs in (3b) are contraindexed. Neither Condition A nor Condition B apply to
(3b) since the predicate is neither reflexive nor reflexive-marked. Furthermore, no
variable binding configuration is called for. In this case, Rule I is assumed to apply to
regulate coreference between Mama Bear and her (Reinhart 1986; Grodzinsky &
Reinhart 1993). In (4), we give a slightly modified version of Grodzinsky & Reinhart's
Rule I, accommodating Heim's (1998) comments on the definition.
(4)

Rule I: NP A cannot corefer with NP B if replacing A with C, C a variable Abound by the trace of B, yields an indistinguishable interpretation.

r We assume Heim's (1998:208) QR rule: Is ...
https://scholarworks.umass.edu/nels/vol29/iss1/15
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Given Rule I , a speaker will assume that coreference is not intended if the use of
bound anaphora yields an identical interpretation. Rule I prohibits coreference between
Mama Bear and her in (3b) because replacing her with a bound (coindexed) element like
herself will not change the intended meaning of the sentence, given the visual and
discourse context in the DefNP-Pronoun Condition.
Under Reflexivity Theory, children's errors can be treated as a reflection of their
knowledge of discourse theory rather than their knowledge of binding principles. On the
one hand, children are assumed to know Condition B and to rule out (3a) as
ungrammatical. Grodzinsky & Reinhart argue that children also know Rule 1, which
applies to two contraindexed referring NPs as in (3b). However, the computation of Rule
I requires holding two representations of (3b) in working memory, one in which the
pronoun remains contraindexed with the trace of the subject NP and one in which it is
represented as a bound variable. Grodzinsky & Reinhart argue that this requirement
surpasses a child's processing capacity, and results in a guessing strategy.2 This explains
the chance response on the DefNP-Pronoun Condition.

2.

The Role of Universal Quantifier Variable Binding

One prediction of the view just described is that children who know Condition B
will perform like adults when the interpretation of indices is computed on the basis of the
Condition B alone. A standard but implicit assumption is that Rule I is the only available
mechanism regulating the possible coreference of noncoindexed or contraindexed NPs.
Thus, it became necessary to find cases where coindexation was the only available
method for establishing coreference.
The parade result used to support this prediction has been children's performance
on sentences with bound variable pronouns and universally quantified antecedents, like
(5). The trace of the antecedent NP and the pronoun in (5) can either be coindexed, as in
(Sa), or contraindexed, as in (5b). (5c) is assumed to be impossible on the assumption that
quantified NPs must always undergo QR.
(5)
a.
b.
c.

Every bear is washing her.
*Every bear A.Xl [tl is washing herl]
Every bear A.Xl [tl is washing her2]
*Every bearl is washing her2

Condition B applies to rule out the bound variable configuration in (Sa), as it
applied to rule out (3a). However, Rule I does not apply to (5b), as it applied to (3b),
since universally quantified NPs like every bear, unJike definite NPs, are assumed to be
nonreferential. Thus, the only way to achieve coreference given standard assumptions is
via variable binding, as in (Sa).

Chien & Wexler (1990) argued !hat co reference is regulated by Principle P, a pragmatic principle
governing the interpretation of indices which requires that coreferential items must be coindexed as long as
the context provides no alternative interpretation. We don't discuss Principle P further here.

2
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The prediction for acquisition is that if children know Condition B but have
difficulty computing Rule I, they should correctly reject sentences like (5) more often
than sentences like (3) on similar conditions. In support of this prediction, Chien &
Wexler (1990) reported relatively higher proportion of correct rejections of coreference
on conditions like (6) than on conditions like (1).
(6)

UNIVERSAL QUANTIFIER (UQ) - PRONOUN CONDITION
Visual Context
Each of3 bears is washing herself.
Goldilocks is not washing herself.
Discourse Context:
These are the bears. This is Goldilocks.
Is every bear washing her?
Test Question:
Expected Response:
No.
5-6-year-olds:
84% expected response (Chien & Wexler 1990)

Thornton & Wexler (1991) found additional evidence for the prediction from 4year-old children's performance on similar conditions with universally quantified VP
deletion sentences, like (7), (8), and (9) (condition names are ours). Thornton & Wexler
reported that children correctly rejected VP-deletion sentences with quantificational NP
antecedents in conditions like (9) more often than VP-deletion sentences with definite NP
antecedents on conditions like (7) or (8).
(7)

DEFNP-VI' DELETION (GRAMMATICAL) CONDITION

Visual Context:
Discourse Context:
Test Sentence:
Expected Response:
4-year-olds:
(8)

DEFNP -VI' DELETION (PRAGMATIC) CONDITION

Visual Context:
Discourse Context:
Test Sentence:
Expected Response:
4-year-olds:
(9)

Gonzo washed Gonzo, Snuffy washed Snuffy.
Story about visual context.
Gonzo washed him and Snuffy did too.
No.
78% expected response

Gonzo washed Gonzo and Snuffy washed Gonzo.
Story about visual context.
Gonzo washed him and Snuffy did too.
No.
57% expected response

UQ-VI' DELETION (GRAMMATICAL) CONDITION

Visual Context:
Discourse Context:
Test Sentence:
Expected Response:
4-year-olds:

Batman and every turtle each cleans himself.
Story about visual context.
Batman cleaned him and every turtle did too.
No.
90% expected response

In addition, Thornton & Wexler found that the children produced more correct
responses on Condition (7) than on Condition (8). This finding can also be interpreted as
supporting Chien & Wexler's prediction. A child who correctly rejects the test sentence
given Condition (7) can be said to be correctly rejecting the so-called 'sloppy' identity
interpretation for the test sentence, presented in (lOa). Under standard assumptions, the
https://scholarworks.umass.edu/nels/vol29/iss1/15
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sloppy identity interpretation is derived for (10) by building a reflexive interpretation Ax
(x is washing x] for the predicate in the left conjunct and copying this predicate into the
right conjunct. In the left conjunct, the reflexive property of washing oneself is satisfied
by Gonzo, and in the right conjunct by Snuffy. Children who say no on Condition (7) are
assumed to be using their knowledge of Condition B to reject the bound variable
interpretation for the left conjunct, thereby preventing a reflexive predicate from being
copied into the right conjunct. Rule I is not assumed to apply under these conditions
(hence the 'grammatical' label in the condition's name).
(10)
(a)
(b)

Gonzo washed hiin and Snuffy did too
Snuffy washed Snuffy ('sloppy' identity, bound variable interpretation)
Snuffy washed Gonzo ('strict' identity, pragmatic coreference interpretation)

Children's ability to correctly reject the 'strict' identity interpretation for (10) is
tested on Condition (8). Under this interpretation, both Gonzo and Snuffy are washing
Gonzo, the situation portrayed in the visual context on Condition (8). Now the only way
for the right conjunct to match the visual context is for Snuffy and him to be
contraindexed and for him to refer to Gonzo. This means that the pronoun him in the
predicate which is copied from the left to the right conjunct must also refer to Gonzo.
Since Condition B rules out coindexing of Gonzo and him in the left conjunct, the only
option is contraindexing. But, in this case, coreference of contraindexed referring NPs is
also ruled out by Rule I. But if children do not know Rule I, they should allow
coreference between Gonzo and him, and fail to reject (10) on Conditoin (8) about half of
the time.
Thus, if children know Condition B but have trouble with Rule I, they should
correctly reject on Condition (7) more often than on Condition (8), since Condition B
applies on Condition (7) and only Rule I applies on Condition (8). And this is exactly
what Thornton & Wexler reported.
Chien & Wexler and Thornton & Wexler concluded on the basis of these results
that children know Principle B of Chomsky's (1981) Binding Conditions - a pronoun is
free in its governing category - if it is assumed that the principle applies only to bound
variable pronouns. Unfortunately, as is well known, other results do not support this
conclusion. One prediction of Chien & Wexler's proposal is consistently higher scores on
UQ-Pronoun conditions than on DefNP-Pronoun conditions across experiments. But
otber English studies have found no difference in children's responses to sentences with
definite NP and UQ antecedents (e.g., Koster 1993). As pointed out by Grimshaw &
Rosen (1990), Chien & Wexler's own results show that children's improved performance
on the UQ-Pronoun Condition is only clear at 5 years of age (UQ-Pronoun Condition:
84% correct, DefNP-Pronoun Condition: 50%). Their 4-year-olds did not perform much
better than chance on the UQ-Pronoun Condition. And neither the 4- nor the 6-year-olds
performed much better on their UQ-Pronoun Condition than on their DefNP-Pronoun
condition.
Other studies in languages other than Englisb also show relatively poor
performance on UQ-Pronoun Conditions. Philip & Coopmans (1996b) reported that 4-6
Published by ScholarWorks@UMass Amherst, 1999
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year old Dutch children's performance on their UQ-Pronoun Condition (Example
sentence(s): Wijst ieder meisje haar aan? ('Is every girl pointing at her?'» was relatively
low (Experiment 1: 34% (4-6-year-olds); Experiment 2: 67% (6-year-olds) in comparison
with Chien & Wexler's results and did not significantly differ from their performance on
their DefNP-Pronoun Condition.
In another Dutch study, Koster (1993) reported that 4- and 6-year-old Dutch
children who were asked to act out VP-deletion sentences like (II) acted out the correct
interpretation of the sentence only 38% and 36% of the time, respectively. Instead, these
children incorrectly acted out two reflexive pointing actions, 50% and 63% of the time,
respectively. This is unexpected if children know Condition B.

(11)

Bert wijst naar hem en Ernie ook
(,Bert is pointing at him and Ernie too')

Avrutin & Wexler (1992) reported similar results for Russian. They found that
their 4-7 year-old Russian children responded correctly on UQ-Pronoun and DefNPPronoun conditions only 59% and 48% of the time, respectively.
(12)

a.
b.

Kaidyj medved' poter ego ('Every bear scrubbed him')
Papa medved' poter ego ('Papa bear scrubbed him')

If children do know Condition B, as all of these researchers assume, what
accounts for the lower scores on the UQ-Pronoun (VP-Deletion) conditions? A common
explanation is that these lower scores reflect the children's lack of understanding of the
universal quantifier. Chien & Wexler (1990 :274) suggested that their younger children
'might very well have knowledge of Principle B but performed poorly on these true
binding cases simply because they did not understand the quantifier'.
Philip & Coopmans (1996:585-6) proposed that children's understanding of the
lexical properties of Dutch iedere led to the variation in results across their two
experiments and their relatively lower scores when compared to the English results. As is
well-known, Dutch iedere, as opposed to English every, is ambiguous between an everymeaning and an any-meaning. Philip & Coopmans argued that Dutch children sometimes
make errors because they 'may initially not know when the any-meaning is
grammatically and pragmatically licensed'.
Avrutin & Wexler proposed that Russian children make relatively more
coreference errors on the UQ-Pronoun Condition than children learning English because
universal quantifiers are represented at LF as definite NPs in Russian but not in English.
According to Avrutin & Wexler, the presuppositional interpretation of Russian NPs like
Kaidyj medved' ('Every bear'), e.g., 'Every one of the bears', is syntactically represented
at LF by adjoining KafPyj to a null topic 'e' in [Spec, CPl, as shown in (13). The
remaining NP [ tl medved' 12 in the structure is then interpreted as a definite NP. In
English, the presuppositional interpretation of the corresponding NP every bear in Every
bear is scrubbing her is assumed to require no such logical representation.
(13)

[cp [ e [ kaidyj

h [IP [ tl medved' h .... [ poter [ ego'213 ]m

https://scholarworks.umass.edu/nels/vol29/iss1/15
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Coindexing between the definite NP and the pronoun is ruled out by Condition B.
Furthermore, contraindexing is ruled out both by Principle P (see fu.2), which requires
coreferent NPs to be coindexed, and Condition B, which rules out the coindexation.
Avrutin & Wexler propose that Russian children do not know Principle P and incorrectly
allow coreference in this case. This accounts for the Russian children's relatively lower
scores on the UQ-Pronoun Condition.
But these proposals do not survive closer scrutiny. Chien & Wexler's claim that
their 4-year-olds may not have understood universal quantifiers leaves unexplained why
Thornton & Wexler's 4-year-olds performed like adults when asked to analyze arguably
more complex quantified VP-deletion sentences, as on Condition (9). Even the source of
children's relatively good performance with universally quantified test sentences is open
to question. In a well-known article, Grimshaw & Rosen (1990:212) argued that children
learning English perform better on conditions like the UQ-Pronoun Condition not
because they know Condition B, but because they' find the distributed reading associated
with the quantifier-bound variable pair difficult' . Under this view, children end up giving
relatively more correct rejection responses on the UQ-Pronoun Condition because they
FAlL to build the appropriate UQ-bound variable pronoun cOlUlection, not because they
are competent interpreters of constructions with bound variable pronouns.
Philip & Coopmans' proposal about Dutch is also unlikely to be correct. If
children did make more errors because they didn't understand the licensing conditions for
the any-reading of iedere, we would expect children to be making just as many errors
across conditions involving this quantifier. But Philip & Coopman's own experiments
show that Dutch children, like children learning English, correctly accept sentences with
pronouns like Wijst ieder meisje haar aan? ('Is every girl pointing at ber?') and correctly
reject sentences with reflexives like Wijst ieder meisje zjchzeif aan? ('Is every girl
pointing at herself?' ) approximately 85% - 90% of the time. These adultlike scores are
unexpected under their proposal.
Secondly, their proposal seems, in one sense, counterintuitive. The Dutch results
show that children make as many coreference errors on the DefNP-Pronoun Condition as
they do errors on the UQ-Pronoun Condition. This suggests to us that errors on the two
conditions may be related. But Philip & Coopmans' proposal predicts that the errors are
completely unrelated. Under their proposal, the UQ-Pronoun Condition errors are the
product of a misanalysis of the universal quantifier. However, the DefNP-Pronoun
Condition errors reflect children's trouble with Rule I (Philip & Coopmans 1996b:248).
For Avrutin & Wexler's account to work, we must accept that presuppositional
universal quantifiers are represented differently in English and Russian. But there appears
to be no real difference which might account for the Russian children's lower scores.
According to Avrutin & Wexler, both the Russian KaiJiyj student piset socinenija and its
English equivalent Every student writes papers have both presuppositional and generic or
lawlike interpretations. The difference between the two is that the presuppositional
interpretation of the Russian sentence 'requires that a set of objects to be quantified (in
Published by ScholarWorks@UMass Amherst, 1999
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this case students) be specified in advance' (p.270). If this condition is not met, the
sentence sounds strange. Generic statements have no such presuppositional requirement.
These observations are consistent with standard assumptions regarding presuppositional
and generic quantification. However, the authors claim that the presuppositional
interpretation of the English Every student writes papers 'does not require that some set
of students be previously mentioned in the discourse, although it is of course possible
(Avrutin & Wexler 1992:271)'. This is simply a wrong claim about English, under
anybody's analysis of presuppositional quantification. Thus, we are left with no relevant
difference between Russian and English universal quantification which will explain the
Russian data.

3.

Further Investigation

How likely is it, then, that children's understanding of universal quantifiers is a
factor in their relatively lower performance on UQ-Pronoun conditions? To try to find an
answer to this question, we ran an experiment comparing Dutch children's performance
with sentences like those in (14) and (15).
(14)

Simple Sentences

a.

Iedere schilderlBert wijst naar zichzelj
'Every painterlBert points to himsel
Iedere schilderlBert wijst naar hem.
'Every painterlBert points to him'
Iedere schilder wijst naar een hand
'Every painter points to a dog'

b.

c.

r

(15)

VP-Deletion Sentences

a.

Bert wijst naar zichzelj en ieder aapje ook
'Bert points to himself and every monkey (does) too'
Bert wijst naar hem en ieder aapje ook.
'Bert points to him and every monkey (does) too'
Bert wijst naar een hond en ieder aapje ook.
'Bert points to a dog and every monkey (does) too'

b.
c.

The main goal of this study was to obtain more information regarding whether the
Dutch UQ-Pronoun Condition errors reflect a misunderstanding of the universal
quantifiers, a problem with representing bound variable pronouns, a pragmatic error, or
some other difficulty. One possibility is that children simply avoid variable binding
between universal quantifiers and bound variable pronouns, as suggested by Grimshaw &
Rosen (1990). If this were the case, then we should find children's scores on all
conditions requiring the representation and interpretation of such bound variable
configurations to be related. Another possibility is that the UQ-Pronoun Condition errors
reflect children's understanding of pronouns. For example, Sigurj6nsd6ttir & Coopmans
(1996) and Philip & Coop mans (1996b) argue that the variation in Dutch children's mean
correct responses on DetNP-Pronoun conditions is due to development in their
https://scholarworks.umass.edu/nels/vol29/iss1/15
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understanding of the lexical properties of the pronouns hem and haar. One possibility is
that children's lexical knowledge of pronouns also affects their scores on the UQPronoun Condition.

~"

In this experiment, we also compared children's performance not only on
conditions like the DefNP-Pronoun and UQ~Pronoun conditions but also on conditions
with VP-deletion sentences like (ISa) and (ISb). This latter comparison, to our
knowledge, has never been done with Dutch children. However, it is likely to tell us
much about whether the coreference error in Dutch is a pragmatic error. As discussed
above, Thornton & Wexler's DefNP-Pronoun Conditions (7) and (8) were helpful in
teasing apart a pure bound variable error from a pragmatic error. However, Thornton &
Wexler did not make a similar comparison with universally quantified VP-deletion
sentences. Their Condition (9) only tested whether their 4-year-olds would correctly
reject a bound variable interpretation of the pronoun with a quantified antecedent. What
we still don't know from their results is whether children will also correctly reject
sentences like Batman cleaned him and every turtle did too in a context where Batman
and the turtles are all cleaning Batman. From Thornton & Wexler's perspective, children
should do considerably worse on such a condition than on their Condition (9), since the
only error possible would be a pragmatic error. We make such a comparison in our
experiment.
Another important comparison which has never been investigated is whether
children's coreference errors are related to two other well-known errors which are widely
believed to involve children's interpretation and/or assessment of universal quantifiers.
Following Drozd (in press), we refer to these errors as the Exhaustive Pairing (EP) and
Underexhaustive Pairing (UP) errors (see Drozd, in press, for a review of previous
research). The conditions used to elicit these errors are given in (16) and (17).
(16)

..
(17)

EXHAUSTIVE PAIRING (EP) CONDITION:
Visual Context:
3 boys each riding a different elephant.
1 elephant unridden.
Discourse Context:
Here are some boys and some elephants.
Test sentence:
Every boy is riding an elephant
Adult:
Yes.
Exhaustive Pairer:
No. (Not on this one).
UNDEREXHAUSTIVE PAIRING (UP) CONDITION:

Visual Context:
Discourse Context:
Test sentence:
Adult:
Under-exhaustive Pairer:

3 of 4 boys each riding a different elephant.
1 boy not riding anything.
Here are some boys and some elephants.
Every boy is riding an elephant
No.
Yes.

Children who make the EP error given Condition (16) say nO' when asked if every
boy is riding an elephant when an 'extra' elephant appears in context, even though all of
the available boys are riding an elephant. Children who make the UP error, on the other
Published by ScholarWorks@UMass Amherst, 1999
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hand, incorrectly accept that every boy is riding an elephant on Condition (17), although
only 3 of the 4 boys in visual context are actually doing the riding.
Conditions like the UP Condition are commonly used as controls to screen out
children who may not have a basic understanding of universal quantification. However, it
may be the case that whatever (lack of) understanding of universal quantification is
responsible for children's UP errors (perhaps a lack of understanding of universal
quantificational force) may also be related to children's performance on the UQ-Pronoun
Condition. For this reason, we include these children in our analyses.
It is generally agreed that the EP error also reflects children's understanding of
universal quantification (but see Crain et al (1996) for a different view). The intuition
guiding nearly all of the research on EP has been that Exhaustive Pairers allow their
suppositions, inferences and expectations about visual and discourse contexts to influence
their interpretation and/or assessment of the universal quantifier on the EP Condition.
Children given Condition (16), for example, infer on the basis of the extra elephant that
there may be a boy or an elephant-rider missing from context and appeal to this
information when interpreting every.

Various proposals have been made concerning how children approach the task of
interpreting universally quantified sentences in such contexts and what kind of syntactic
and semantic interpretations children actually build for universally quantified sentences
when they make the EP error (e.g., Freeman, Sinha & Stedmon 1982; Roeper & de
Villiers 1993; Philip 1995; Crain et al 1996). In recent papers, Drozd (in press) and
Drozd & van Loosbroek (1998) argued that children who make either the EP or the UP
errors (or both) do not analyze universal quantifiers like every as obligatorily
presuppositional, which would otherwise be expected if they understood these quantifiers
as 'strong' or 'essentially relational' (partee 1995). Rather, they analyze universal
quantifiers as vague 'weak' quantifiers, which, like other weak quantifiers such as many
and three, can have either presuppositional or existential/cardinal interpretations,
depending on context. Drozd argues that when children make either the EP or UP error,
they are assigning an existential or cardinal interpretation to the universal quantifier (see
Drozd, in press for the complete analysis).
Whatever the correct analysis of the EP and UP errors turns out to be, it may be
the case that children's misanalysis of the universal quantifier on the EP and UP
conditions is related to their analysis of the universal quantifier on the UQ-Pronoun
Condition. One interesting prediction of Drozd's proposal, in particular, is that children
who make these errors may not be committed to the essentially relational or logical
interpretations of universal quantifiers or universally quantified NPs, which is
presumably necessary for variable binding. Rather, these children may allow sentences
like Every bear is washing her to have either one of the two logical representations in
(18). When every is assigned a presuppositional or essentially relational interpretation,
the sentence would be represented as in (18a), where the only possibility for coreference
is variable binding. (18b) would be the expected representation if (Under)Exhaustive
Pairers interpreted every as a vague cardinal quantifier, and every bear, therefore, as a
weak NP/QP with indefinite reference.
https://scholarworks.umass.edu/nels/vol29/iss1/15
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Every bear is washing her
*[ Everypresuppo,jtional bear]1 "-XI [tl is washing herd
[Everyexistential bear]1 is washing [her2]

Condition B rules out (IBa) as before. However, Rule I would now apply to (ISb).
If children have trouble with Rule I, as Grodzinsky & Reinhart propose, then they should
fail to reject (1 Bb) about half of the time on UQ-Pronoun conditions.
The main prediction, then, is that those children who make relatively more EPIUP
errors will also make relatively more errors on the UQ-Pronoun Condition than those
children who make relatively fewer EPfUP errors.

4.

Experiment

4.1.

Subjects and Method

Subjects were 24 7-year-old Dutch children attending a primary school in
Zuidlaren, a town south of Groningen in the northern section of The Netherlands, and a
control group of6 adults living either in Nijmegen or Groningen. Each subject received 3
warm ups followed by 60 picture verification problems (S 1 test problems, 3 controls, 6
fillers) like the Conditions in (1) and (6). On each problem, subjects were first presented
with a pictured context. The individuals in the context were then identified for the
subject. Then the subject was asked to evaluate a statement about that context. Each test
session lasted approximately 2S minutes.

4.2.

Summary of Results

Four children were excluded from the statistical analyses below because they
failed the control condition. A preliminary subject analysis revealed that the remaining 20
children could be divided into 3 groups. Group 1 (N=IO) gave correct responses on at
least S of6 trials of the EP Condition (16) and on at least 2 on trials of the UP Condition
(17). These children were assumed to have •adultlike' control of iedere. Five other
children performed in an adult-like manner on the EP Condition but not on the UP
Condition. These children were labeled 'Underexhaustive Pairers'. The remaining 5
children performed in an adult-like manner on the UP Condition but not on the EP
Condition. These children were labeled 'Exhaustive Pairers'.
We first consider the children's performance on the EP, UP, and UQ-Pronoun
conditions. Table 1 below gives the mean percent correct scores across the 3 conditions.
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Table I Mean Percent Correct Response: EP, UP, and UQ-Pronoun Conditions (N=20)
Condition! Sentence
ExHAUSTIVE PAIRlNG (EP)
Ieder kind speelt op een gitaar
('Every child plays a guitar')

Visual Context

Adult

% corr.

3 children each playing a
different guitar. I guitar
left unplayed.

Yes

75%

UNDEREXHAUSTIVE PAIRlNG (UP)
Ieder aapje eet een banaan
('Every monkey eats a
banana')

3 monkeys each eating a
different banana. I monkey
not eating a banana.

No

63%

UQ-PRoNoUN
Iedere cowboy knijpt hem.
('Every cowboy pinches him')

Each of 3 cowboys pinches
himself. I pirate does not.

No

21%

We performed an ANOVA using Group (3 levels) as a between-subjects variable
and the children's relative scores on the UQ-Pronoun Condition as the dependent variable
to check if the children performed any differently on the UQ-Pronoun Condition. The
results revealed no main effect of group, F(2, 17) = .30, P < .05. The EP, UP and adultlike
children performed no differently on the UQ-Pronoun Condition. This suggests to us that
the children's relative performance on the EPfUP conditions was not a factor contributing
to their low scores on the UQ-Pronoun condition.
A series of correlational analyses comparing children's responses on the UQPronoun, EP, and UP Conditions was performed to further investigate this result. If the
coreference error was related to either the EP error or the UP error, we should have found
that the children who produced relatively more UQ-Pronoun Condition errors also
produced relatively more EPfUP errors. The results revealed no significant correlations
between the children's scores on the EP and UQ-Pronoun conditions, r = -.08, P < .05, or
on the UP and UQ-Pronoun conditions, r = .19, P < .05 (N=20 for both tests). These
results confirm that there was no relation between children's scores on the EP, UP, and
UQ-Pronoun conditions.
A second set of analyses compared the children's scores on the UQ-Pronoun
Condition with their scores on other conditions requiring the children to reject
ungrammatical sentences with pronouns. These are given in Table 2. If the children's
understanding of universal quantifiers was somehow related to their scores on the
conditions in Table 2, then we would expect to find the mean correct scores on these
conditions to vary across the child groups. For example, we would expect the Exhaustive
Pairers and/or the Under-exhaustive Pairers to have had a harder time with the UQPronoun conditions than those who performed like adults on the EPfUP conditions.
https://scholarworks.umass.edu/nels/vol29/iss1/15
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Table 2.

Results on Pronoun / Reflexive Conditions: Expected No Response Only

Condition / Sentence
UQ-PRoNoUN
Iedere cowboy knijpt bern.
('Every cowboy pinches him')

DEFlNITE NP-PRoNoUN
Soeeuwwitje knijpt baar.
(' Snow White pinches her')
VP DELETION - GRAMMATICAL
Sneeuwwitje smeert verf op baar
en ieder elfje ook.
(' Snow White smears paint on
her and every elf does too')

Adult

% corr.

Each of 3 cowboys
pinches himself. 1 pirate
does not pinch anyone.

No

21%

Snow White pinches herself
1 girl doesn't pinch anyone.

No

18%

Snow White and 3 female
elves each smear paint on
themselves. Goldilocks
doesn't smear paint on
anyone.

No

17%

No

23%

Visual Context

VP-DELETION - PRAGMATIC
Ernie spuit op bern en ieder aapje Ernie and 3 monkeys spray
ook.
water on Ernie. Bert doesn't
('Ernie sprays him and
spray water on anyone.
every monkey does too')

.~ . -

'" .'

;"
(I

A repeated-measures ANOV A with group (3 levels) between subjects revealed no
significant effect of group (F (2,17) = .32, P > .05) and no group/condition interaction (F
(8,68) = .44, P > .05). These results suggest that whether the children did or did not do
well on the EP and/or UP conditions was not related to their performance on conditions
in Table 2.
A series of correlational analyses were performed to determine if there was any
relation between the chi Idren' s relative performance across the 5 conditions in Table 2.
The results revealed that, overall, the children who produced relatively fewer correct
responses on the DefNP-Pronoun Condition also produced relatively fewer correct
responses on the UQ-Pronoun Condition, r =.48, p < .05. A less reliable correlation was
found between relative scores on these two conditions for Group 1 (r = .55, P < .10). No
such correlation was found for Groups 2 and 3. These results suggest the possibility that
children's low scores on the DefNP-Pronoun and UQ-Pronoun conditions may have had a
common cause. However, the results also suggest that the cause was unlikely to be the
children's understanding of the universal quantifier. Children's scores on these conditions
were positively correlated, whether the children were Exhaustive Pairers or
Underexhasutive Pairers.
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Significant correlations were also found in the children's performance on the UQPronoun and the VP-Deletion-Grammatical Condition. Recall that an incorrect yes
response on this VP-deletion condition indicates that a child may be making a
grammatical error. The results show that those children overall who produced relatively
fewer correct responses on the UQ-Condition also produced relatively fewer correct
responses on the VP-Deletion-Grammatical Condition, r = .54, P < .05. This was also the
case for Group 1, r = .65, P < .05, and Group 3, r = 1.00, P < .001). No significant
correlation between the Exhaustive Pairers' scores (Group 2) was found across these two
conditions. No correlations were found between the children's scores to either the UQPronoun Condition or the VP-Deletion-Grammatical Condition and the VP-DeletionPragmatic Condition. These results suggest the possibility that the children's low scores
on the UQ-Pronoun Condition could be the result of a grammatical error.
5.

Summary

The findings lead us to two preliminary conclusions about Dutch children's
knowledge of binding. The first is that our Dutch children's relatively bad performance
with variable binding involving universal quantifiers is unlikely to be related to their
understanding of universal quantifiers. No relation was found between the children's
performance on UQ-Pronoun conditions and their performance on either the Exhaustive
Pairing or the Underexhaustive Pairing conditions. Furthermore, antecedent type did not
seem to be a factor in the children's overall bad performance. The same children tended
to make errors interpreting pronouns whether the antecedent was a definite NP or a
universally quantified NP. Our conclusion is not that we should completely rule out the
possibility that children's misunderstanding of universal quantifiers is a factor in their
errors with bound variable pronouns. It may be the case, for example, that the EP/UP and
UQ-Pronoun conditions tap different aspects of a child's knowledge of universal
quantification. However, the results suggest to us that children's knowledge of the lexical
meaning of universal quantifiers, in particular, is not a factor leading to their pronominal
binding errors with quantificational antecedents.
Our second conclusion is that Dutch chi Idren' s errors with quantificational
variable binding are likely to be grammatical rather than pragmatic errors. Children who
performed poorly on the UQ-Pronoun Condition also tended to perform poorly on the
VP-Deletion (Grammatical) Condition, a condition which required the children to
correctly rej ect a bound variable interpretation of a coindexed pronoun. However, no
correlation was found between the children's scores on the UQ-Pronoun Condition and
the VP-Deletion (pragmatic) Condition, a condition which only required children to
correctly reject pragmatic coreference.
There is considerable evidence that children know Condition B even earlier than
age 7. Therefore, we reject the possibility that the Dutch children's errors reflect a lack of
knowledge of Condition B. We would like to propose instead, that Dutch children's
relatively higher error rate on UQ-Pronoun conditions is related to their understanding of
the referential character of pronouns, extending a proposal by Sigurjonsdottir &
Coopmans (J 996) (S&C). S&C originally proposed that Dutch children fail to reject
coreference more often for sentences like *Jan wi/de dat Ad} hem} waste CJan wanted
https://scholarworks.umass.edu/nels/vol29/iss1/15
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that Ad wash him')(80% error) than for sentences like *Jan wilde dat Ad] hem] aaide (
'Jan wanted that Ad pat him')(50% error) because they have difficulties identifying
pronouns as referential ([ +R]). As a result, they fail to apply the General Condition on AChains (Chain Condition) (R&R 1993) which adults use to rule out pronominal
coreference in sentences with inherently reflexive verbs like wassen.
We propose as a working hypothesis that in general children analyze pronouns as
[-R] when doing so makes it possible to successfully apply a grammatical principle of
interpretation which renders the sentence consistent with the discourse context. Under
this view, Dutch children assign [-R] status to pronouns when they occur in reflexive
predicates because doing so allows them to apply grammatical principles which both
satisfy the lexical semantic demands of the inherently reflexive verb while creating a
consistent discourse context. We propose that Dutch children also assign [-R] status to
pronouns in sentences like ledere cowboy /mijpt hem on the UQ-Pronoun Condition
because doing so allows them to satisfy the distributive function lexically specified in
'essentially distributive' quantifiers like iedere and at the same time build a consistent
discourse context. Dutch children make relatively more errors with iedere sentences than
English speaking children do with every on similar UQ-Pronoun conditions because, of
the two, only iedere is 'strongly' distributive (like English each (Beghelli & Stowell
1997)). This is shown by the fact that iedere, unlike every, can occur in binomial 'each'
constructions, one diagnostic for strongly distributive universal quantifiers, e.g., De
jongens rijden op een olijant ieder I The boys are riding an elephant eachl*every. Further
research is needed to determine the value of this hypothesis.
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